Abstract. Pervasive games are rapidly maturing -from early research experiments with locative games we now start to see a range of commercial projects using locative and pervasive technology to create technology-supported pervasive games. In this paper we report on our experiences in transferring the successful involvement of players in computer games to 'modding' for pervasive games. We present the design process, the enabling tools and two sample games provided in boxes to end users. Finally we discuss how our findings inform the design of 'modding' tools for a pervasive game community of the future.
Introduction
Pervasive games take the player out into the real world [13] . They are rapidly maturing -from early research experiments with locative games [2, 3, 8] , we now start to see a range of commercial projects using locative and pervasive technology [1] to create technology-supported pervasive games. Designing and staging pervasive games requires however both high technical skills as well as in-depth design knowledge about what make pervasive games engaging and fun. Very few pervasive games can yet be created or staged by non-professionals.
Whereas computer games can be run just about anywhere (just insert the CD into a sufficiently powerful PC), pervasive games are typically created or configured for the particular location of the game. Many games require physical objects such as special markers or RFID tags to be placed in the gaming area; others can be staged by marking the interesting game locations on a map -places that the organizer has visited and decided it was suitable for the game. Pervasive games also tend to be technologysupported rather than fully implemented in technology. They may require game mastering, the creation of non-tech props or special-built technology, and trained actors participating in the game.
In this paper we report on our experiences in creating tools for 'modding' 'modding' pervasive games. In the context of computer games, 'modding' ranges from small modifications to existing games to the creation of entirely new games on top of the game engine of an existing one. To enable 'modding' we created an authoring and game-mastering tool and tested it in various ways with users that could be interested in -and able to -stage pervasive games and create their own pervasive games. The ultimate objective for the project is to create a 'modding' community for pervasive games.
Related Work
There is a long-standing tradition of end-user involvement in the computer science field. The vision of end-user programming [14] , empowering end users to create their own applications without having to master abstract programming languages, has yet to come true. However, the increased availability of tools enabling user-generated content, popularized in the form of typical Web 2.0 applications such as blogs, wikis, and photo and video sharing sites provide a large step in this direction. The latest developments, in the form of easily manageable and configurable web services such as mashups, go beyond the pure management of non-computational media towards creating your own programs.
However, user-created or user-modified games are already legion in the domain of video and computer games. The first person shooter genre is famous for its active modding communities [11] and there also exist a large set of mods for the most popular games in other genres such as World of Warcraft 1 ) and Warcraft III 2 . Modding communities tend to arise around highly attractive games which motivate the community members to dedicate time to create improved and innovative versions of the original game. The content that is produced by the players ranges from small modifications, such as the customized appearance of game artifacts and characters for The Sims game [21] , via new game worlds and levels such as new maps for Warcraft III, to completely new games such as Counter-Strike [11], and Desert Combat [15] . Some games (see again Warcraft III) are released together with tools for scene development and scripting that together constitute a rich development environment. It is important to note that while most end users can benefit from the modding community, there are typically only a small number of players who are actively creating the mods.
End users are often able to invent ways of using the game assets that go beyond the intentions of the original designers; the modding communities are the 'lead users' [18] of the gaming industry. User-created modifications to a game can make the game richer or more interesting to play.
Pervasive Games
Pervasive games are games that take place in the real world rather than on-screen [13] . They leave the predefined playground, be it the screen or the tennis court, to be
